Abstract. In this paper, we continue studying the properties of γ-semi-continuous and γ-semiopen functions introduced in [5] .
3 γ-Semi-Open Functions (3) ⇒ (1). Let U be an arbitrary γ-open set in X. For each y ∈ f (U ), by hypothesis there exists a γ-semi-nbd V y of y in Y such that V y ⊆ f (U ). Since V y is a γ-semi-nbd of y, there exists a γ * -semi-open set A y in Y such that y ∈ A y ⊆ V y . Therefore f (U ) = {A y : y ∈ f (U )} is a γ * -semi-open in Y, since is γ regular [9] . This shows that f is a γ-semi-open function. is γ * -semi-closed set in Y. Since f is onto, from (I), it follows B ⊆ Y − f (U ). Thus we have
). This proves the necessity.
Conversely, let U be an arbitrary -open set in X. Put B = Y −f (U ). Since f is bijective, therefore 
This shows that g is a γ-semi-open function.
(2) Since g is injective, therefore for
From here γ B is an operation and satisfies that cl
. Using this fact we prove the following: 
Lemma 3.12 [5] . The following properties of a subset A of X are equivalent: Proof. This follows from Theorem 3.7 and Lemma 3.12.
Theorem 3.14. Let f : X → Y be surjective and g : Y → Z be an injective function and let gof : X → Z be a γ-semi-closed function. Then Proof. Suppose f is a γ-semi-closed mapping and A is an arbitrary subset of X. Then
is γ * -semi-closed in Y. Then by Lemma 3.12, we obtain
Conversely, suppose that F is an arbitrary γ-closed set in X. Then by hypothesis, we have
Recall [9] that the intersection of all γ * -semi-closed sets containing A is called γ-semi-closure of A and is denoted by scl γ * (A). Clearly A is γ * -semi-closed if and only if scl γ * (A) = A. Proof. Suppose f is a γ-semi-closed mapping and A is an arbitrary subset of X. Then
Sufficiency follows from Theorem 4.1. 
Proof. Suppose B is an arbitrary subset in Y and U is an arbitrary γ-open set in X containing
f −1 (B). We put
Conversely, suppose that F is an arbitrary γ-closed set in X. Let y be an arbitrary point in
Hence by the hypothesis, there exists a γ * -semi-open set V y containing y such that f −1 (V y ) ⊆ X − F . This implies (1) f is γ-semi-continuous.
Proof.
(1) ⇒ (2). Let B be an arbitrary subset of Y. Then by (1), f −1 (cl γ (B)) is a γ * -semiclosed set of X. Since B ⊆ cl γ (B), by Lemma 3.12, we get
(2) ⇒ (3). Let A be an arbitrary subset of X. Put B = f (A). Then A ⊆ f −1 (B). Therefore
). Consequently, we have
). This gives (3). 
By Lemma 3.12, f −1 (F ) is a γ * -semi-closed set in X. This implies that f is γ-semi-continuous.
Definition 5.2. Let X be a space A ⊆ X and p ∈ X. Then p is a γ * -semi-limit point of A, for all γ * -semi-open set U containing p such that U ∩ (A − {p}) = φ. The set of all γ * -semi-limit point of A is said to be γ * -semi-derived set of A and is denoted by sd γ * (A).
. (I)
Remark 5.3. From the definition, it follows that p is a γ * -semi-limit point of A if and only if p ∈ scl γ * (A − {p}).
Theorem 5.4. The γ * -semi-derived set, sd γ * , has the following properties:
(1) Let x ∈ scl γ * (A). Then x ∈ C, for every γ * -semi-closed superset C of A. Now
(ii) If x / ∈ A, then we prove that x ∈ scl γ * (A).
To prove (ii), suppose U is γ * -semi-open set containing x. Then U ∩ A = φ, for otherwise,
where C is a γ * -semi-closed superset of A not containing x. This contradicts the fact that x belongs to every γ * -semi-closed superset C of A. Therefore x ∈ sd γ * (A) gives
Conversely, suppose that x ∈ A ∪ sd γ * (A), we show that x ∈ scl γ * (A). If x ∈ A then x ∈ scl γ * (A). If x ∈ sd γ * (A), then we show that x is in every γ * -semi-closed superset of A. We suppose otherwise that there is γ * -semi-closed superset C of A not containing x. Then x ∈ X − C = U (say), which is γ * -semi-open and U ∩ A = φ. This implies that x / ∈ sd γ * (A). This contradiction proves that x ∈ scl γ * (A). Consequently scl γ * (A) = A ∪ sd γ * (A). This proves (1).
This gives x ∈ sd γ * (A) or x ∈ sd γ * (B) . Therefore
Converse follows directly by using the property(I).
(3) The proof is immediate by property (I).
(4) Suppose that x / ∈ sd γ * (A). Then x / ∈ scl γ * (A − {x}). This implies that there is γ * -semiopen set U such that x ∈ U and U ∩ (A − {x}) = φ. We prove that x / ∈ sd γ * (sd γ * (A)). Suppose on the contrary that x ∈ sd γ * (sd γ * (A)). Then x ∈ scl γ * (sd γ * (A) − {x}). Since x ∈ U , we have
Therefore there is a q = x such that q ∈ U ∩ (sd γ * (A)). It follows that
This proves (4).
(5) This is a consequence of (1), (2) and (4).
Theorem 5.5 [5] . Let f : X → Y be a function. Then the following are equivalent: 
(2) ⇒ (1). Suppose that f (sd γ * (A)) ⊆ cl γ (f (A)), for A ⊆ X. Let B be any γ-closed subset of Y.
We show that f −1 (B) is γ * -semi-closed in X. By hypothesis, f (sd
Thus f is γ-semi-continuous. We use Theorem 5.7 and prove the following: 
